

































































































































『新薬理学入門』図 2-11 、 図 8-8より改変
Virchow’s triad in thrombosis.  Endothelial integrity is the single most 
important factor. Note that injury to endothelial cells can affect local blood flow and/or 
coagulability; abnormal blood flow (stasis or turbulence), in turn, can cause 











































































塩分貯留 水 分 貯 留
に影響する薬物 に影響する薬物






















＊血管平滑筋のCaチャネル遮断； Ca流入減少； 細胞内Ca濃度低下； 血管平














Development of ACE inhibitors
Utility of pharmacological enquiry on poisons
• 1960s Bradykinin potentiating factors or
peptides (BPF, BPP) in the venom of pit viper
• 1968  BPFs synthesized inhibit both kininase II and 
ACE
• 1970  Both enzymes are the same enzyme, 
dipeptidyl carboxypeptidase
• Teprotide (BPF9a) i.v. lowered blood pressure 
consistently. BPF5a was most potent in vitro. Three 
a.a. Try-Ala-Pro, Phe-Ala-Pro were active.
• Crystal structure of carboxypeptidase (zinc-
containing) similarity
アンジ（ギ）オテンシン変換酵素







Enzyme inhibitor Try-Ala-Pro, Phe-Ala-Pro




Product inhibition by that generated by enzyme 
catalysis
1) -COO- group on the C-terminal proline
2) amide carboxyl between a.a.
3) hydrophobic interactions (with methyl groop)





















































ml/ 分（臓器100g当たり）ml/ 分（全臓器当たり）分配率（％）ml/ 分（全臓器当たり）消費率（％）
脳 57 750 15 46 20
心臓 70 200 4 27 11
肝臓 95 1,350 27 33 14
腎臓 420 1,200 24 16 7
骨格筋 3 850 16 70 30
皮膚 7 350 7 5 2
その他 400 7 36 16












































































and time is outcomes.
Gibson CM: Circulation 104:1632-4, 2001.
Characteristic distribution 
of pain in angina pectoris
狭心痛の
部位と放散
狭心症 angina pectoris の分類 (p.133)
安定狭心症 Stable (typical) angina
器質性（労作性）
冠動脈攣縮型（異型） Vasospastic angina
















































































Artery blocked by 
thrombus on fissured 
atherosclerotic plaque
Progression of myocardial necrosis after coronary artery 
occlusion.
Necrosis begins in a small zone of the myocardium beneath the 
endocardial surface (subendocardium) in the center of the 
ischemic zone. 
This entire region of myocardium (dashed outline) depends on 














2 hr 24 hr
急性冠症候群acute coronary syndromeに対して
• CCU＝Coronary care unit：冠疾患集中治療室
• PCI（Percutaneous Coronary Intervention）カ
テーテルを用いた種々の血管内治療
• PTCA（Percutaneous Transluminal Coronary 
Angioplasty経皮経管冠動脈形成術）狭窄部位
をバルーンつきカテーテルで拡張する
• PTCR（Percutaneous Transluminal Coronary 
Revascularization経皮経管冠動脈血栓溶解療
法）冠動脈内血栓を溶解する








Balloon angioplasty, the expanded balloon pressing 







Balloon angioplasty, the expanded balloon pressing 



























































Lead V4 at rest (top) and after 4.5 min of exercise (bottom). 
There is 0.3 mV of horizontal ST-segment depression, 














ischemia involving the 
outer ventricular layer 
(transmural or epicardial 
injury)
心筋梗塞初期、攣縮性狭心症















Current Concepts: Causes of ST-Segment Elevation
Many conditions other than acute myocardial infarction cause elevation of 
ST segments on an electrocardiogram. This review explains the conditions 
that may mimic acute myocardial infarction electrocardiographically. 
Because decisions about reperfusion therapy must be made quickly for 
patients with myocardial infarction, it is important to recognize and 
differentiate other causes of ST-segment elevation. 


























A kinase ← cAMP

















Correction of the imbalance
increasing oxygen delivery
(by increasing coronary flow)
nitrates (nitroglycerin)
vasodilators (Ca antagonists, KCOs)
coronary bypass grafts or angioplasty (PTCA) 
percutaneous transcatheter coronary angioplasty*
decreasing oxygen demand
(by decreasing cardiac work) 
b-blockes
nitrates (nitroglycerin) 
vasodilators (Ca antagonists, KCOs **)
*against atherosclerosis and thrombus formation
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Yanagisawa et al. 1989
Fura-2 法
Fc














ＧＴＰ →   ｃＧＭＰ↑
↓
(1) 細胞膜ＣａポンプによるＣａくみ出し↑
(2) ＫＣａ↑(過分極）; Ca2+ 流入抑制






















































Sir W. James Black (Scottish doctor, 








Development of adrenergic β blockers  (Dr. Black)
Cf. methoxamine 














Time (hours of monitoring)
Normalized ischemic time
Heart rate (bpm)
Effects of metoprolol on the heart rate 




























Ca antagonists (German-Japan, ’60s-70s)



















H  C3 3


































































































































Effect of methoxyverapamil (D600, 






Use-dependent block Open channel block
Lidocaine on Na+ channel
Cf. chemical structures of both (Print 8)
Effect of DHP系 (nitrendipine, 






State-dependent blockHigh affinity for inactivated state



























































































nitroglycerin ↓↓ ↓ ↓↓
nifedipine ↑ ↓ ↑




























































i. v.: intravenous injection
Nicorandil (SG-75): coronary resistance↓
Intraduodenal administration of nicorandil (3mg/kg) 
≒ intravenous injection (0.3mg/kg)
Taira N, Satoh K, Yanagisawa T et al. Clin Exp Pharmacol Physiol 1979;6:301-16. 
SEM in parentheses, n=5. : P＜0.05,
a.v.: arterio-venous; AV: atrioventricular
Nicorandil (SG-75): coronary resistance↓
Intraduodenal administration of nicorandil (3mg/kg) 
≒ intravenous injection (0.3mg/kg)
Taira N, Satoh K, Yanagisawa T et al. Clin Exp Pharmacol Physiol 1979;6:301-16. 
SEM in parentheses, n=5. : P＜0.05,
a.v.: arterio-venous; AV: atrioventricular
Nifedipine vs. nicorandil on AV conduction time 
房室伝道時間（Ca2+ channelに依存）
房室ブロック































Impact Of Nicorandil in Angina
• 出典：Dargie et al. 2001 AHA



























るプレコンディショニングをもたらすことが確認されている （J Am 
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